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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD |
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:
D

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol _

Hartford, Connecticut 06115

Dear Governor Grasso:

I am forwarding to you a copy of the Shuttle Meadow Reservoir Dam Phase
I Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Pams. This report 1s presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. T have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
New Britian Water Company, The City of New Britian, 1000 Shuttlemeadow
Avenue, New Britian, Connecticut 06052, ATTN: Mr. John McManus.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

Sincerely yours,

SCHEIDER
As stated Colonel, Corps of Engineers
Division Engineer
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BRIEF ASSESSMENT
PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name o©of Dam: SHUTTLE MEADOW RESERVOIR DAM
Inventory Number: CT00162

State Located: CONNECTICUT

County Located: HARTFORD

Town Located: NEW BRITAIN-SOUTHINGTON
Stream: WILLOW BROOK

Owner: NEW BRITAIN WATER COMPANY
Date of Inspection: DECEMBER 6, 1978

Inspection Team: PETER M. HEYNEN

CALVIN R. GOLDSMITH
GONZALO CASTRO _
THOMAS O. KBELLER
HAROLD OLSEN

The 560+ foot long dam consists of an approximately 38
foot high earth embankment and concrete coping with a
concrete corewall along the axis of the dam. The total
height from the corewall foundation to the top of the
concrete coping is 51.3 feet. Upstream and downstream
slopes are inclined to 2 horizontal to 1 vertical and 1.8
horizontal to 1 vertical, respectively. A concrete and
brick gatehouse in the reservoir serves as an intake
structure for a 30 inch cast iron supply main which runs
under the dam to a downstream pump station. There is also
said to be a 24 inch cast iron supply main under the dam,
which was abandoned after the 30 inch main was put into
service in 1893. The spillway is actually a concrete weir
in a relatively flat, 7.5 foot deep, vertical-sided stone
masonry channel. However, there are 4 foot high wooden
stoplogs presently acting as a weir in the channel, There
are two permanent diversions into the reservoir in the form
of canals constructed in old streambeds. The east diversion
passes near the right end of the dam and inlets to the
reservoir upstream of the dam. The west diversion inlets at
the left end of the dam. :

Based upon the visual inspection at the site and past
performance, the dam is judged to be in good condition. No
evidence of instability of the embankment or appurtenant
structures was observed, There are areas requiring
attention.



Based upon the size (Intermediate) and hazard classifi-
cation (High) of the dam in accordance with Corps of
Engineers Guidelines, the test flood will be equivalent to
the Probable Maximum Flood (PMF), plus a portion of the
runoff from each of the diversion areas equivalent to the
capacity of each diversion canal, Peak inflow to the
reservoir is 4300 cfs; peak outflow (Test Flood) is 1400 cfs
with the dam overtopped 0.6 feet. The spillway capacity
with the stoplogs in place, based upon our hydraulics
computations, is 670 cfs, which is equivalent to 48 percent
of the routed Test Flood Qutflow.

It is recommended that the owner remove the stoplogs
immediately upon receipt of this report. It is also
recommended that further studies be undertaken to perform a
more refined hydraulic/hydrologic study to determine the
best way to increase the ability of the spillway to pass a
greater percentage of the Test Flood.

Further studies should be conducted by the owner
pertaining to the seepage at the toe of the dam, the matter
of possibly widening the top o©f the embankment, the
hydraulic configuration of the inlet canals as they relate
to the safety of the dam, and an evaluation of the outlet
piping system, particularly the condition of the abandoned .
24 inch cast iron supply main.

The recommendations and remedial measures above, and as
described further in Section 7, should be instituted within

1 year of the owner's receipt of this report.

ii



This Phase I Inspection Report on Shuptle Meadow Reservoir Dam

has been vreviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recormended GCuidelines for Safety Inspection of

Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

HW. NEGAN, JR.,
Wa er Coatfol Branch
: ngineering Division

CARNEY M. “TERZIAN, MEMBER
Design Branch
Engineering Division

W?%%ﬁ/

JOSEPH A. MCELRCY, CHAIRMAN
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Englneering Division

APPROVAL RECOMMENDED:

FRYAR
Chief, Engineering Division



PREFACE

_ This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be

- obtained from the Office of Chief of Engineers, Washington,
D.C, 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
avalilable to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal locad on the structure and may obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature, It
would be incorrect to assume that the present condition of
the dam would necessarily represent the condition of the dam
at some point in the future. Only through continued care
and inspection can there be any chance that unsafe
conditions will be detected. '

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
there of. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the
test flood should not be interpreted as neccessarily posing
a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

iv
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"PHASE I INSPECTION REPORT
SHUTTLE MEADOW RESERVOIR DAM
SECTION I

PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Connecticut. Authorization and notice to
proceed were issued to Cahn Engineers, Inc, under a letter
of November 28, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract No., DACW 33-79-3-0014 has been assigned
by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

(1) Perform technical inspection and evaluation of non-
federal dams to identify conditions requiring
correction in a timely manner by non-federal
interest.

{(2) Encourage and prepare the States to quickly
initiate effective dam lnspectlon programs for non-
federal dams.

(3) To update, wverify and complete the National
Inventory of Dams. -

c. Scope of Inspection Program -~ The scope of this
Phase I inspection report includes:

(1) Gathering, reviewing and presenting all available
data as can be obtained from the owners, previous
- owners, the state and other associated parties. '

(2) A field inspection of the facility detailing the
visual condition of the dam, embankments and
appurtenant structures. '



(3) Computations concerning the hydraulics and
hydrology of the facility and its relationship to
the calculated flood through the existing spillway.

(4) An assessment of the condition of the facility and
corrective measures required.

It should be noted that this report does not pass
judgement on the safety or stability of the dam other than
on a visual basis. The inspection is to identify those
features on the dam which need corrective action and/or
further study.

1.2 Description of Project

a. Location - The dam is located on Willow Brook in a
rural area of the towns of New Britain and Southington,
County of Hartford, State of Connecticut. The dam is shown
on the New Britain U 8.G.S. Quadrangle Map having
coordinates latitude N 41° 38.7' and longitude W 72%49.2',

b. Description of Dam and Appurtenances - The dam is
an earth fill cam approximately 560+ feet long, the top of
which is approximately 38 feet above the bed of Willow
Brook., A concrete corewall 46.5 feet high is aligned along
the axis of the dam and rises to approximately 4 feet below
the 8 foot wide earth crest of the dam. A concrete coping
wall 2 feet wide at the top, was built along the upstream
- edge of and 6 inches higher than the crest of the dam for the
purpose of dissapating the force of wind-driven waves
washing up against the upstream face and crest of the dam.
The upstream slope of the dam, on an inclination of 2.0
horizontal to 1 vertical, is protected against erosion, from
the coping wall down to the floor of the reservoir, by hand-
placed riprap overlying a layer of broken stone, The
downstream slope, at an inclination of 1.8 horizontal to 1
vertical, is covered with a heavy growth of grass. An earth
berm, also grassed, runs along the toe of the slope. The
bottom of the reservoir in the area of the gatehouse has
been protected in a manner similar to the upstream slope to
minimize turbidity of the water at the low level intake.
The gatehouse, a brick and concrete structure in the
reservoir itself, houses the intake to the 30 inch low level
cast iron outlet pipe which feeds the pump station and the
treatment plant, both downstream of the dJam. The three
intake ports to the gatehouse arée controlled by heavy sluice
gates located within the substructure of the gatehouse. A"
24 inch cast iron pipe running from the previous gatehouse
under the dam, was abandoned after the new gatehouse and
outlet were constructed in 1893, There are valves and a
system of interconnected pipes underground near the
downstream toe of the dam which are accessible by means of a
series of manholes and buried cylindrical brick structures.




There are two permanent diversions to the reservoir. One,
at the left end of the dam, flows under the roadway which
runs along the left side of the dam, and into the reservoir.
There is a sidechannel off the diversion just upstream of
the dam designed to divert water directly to Willow Brook
without entering the reservoir. Another diversion at the
right end of the dam has provisions for a cutoff and a gate
to divert water into the spillway channel just before the
concrete spillway sill. The spillway is actually a 7.5 foot
high vertical sided masonry channel with 4 foot high
.stoplogs atop a series of concrete steps approximately at
the mid point along the channel. At the end of the stone
channel the water passes over a concrete sill to the hand-
placed stone-~lined channel which flows into Willow Brook.

c. Size Classification - INTERMEDIATE - The dam
impounds approximately 5100 acre-feet of water at the top of
. dam elevation. According to the Recommended Guidelines, a
dam with storage of between 1000 and 50,000 acre-feet of
water is classified as being an intermediate size dam.

d. Hazard Classification - HIGH - Suburban develop~
ments of the City of New Britain, including the Lincoln
School and Slade Junior High School, are located downstream
on or near Willow Brook beginning approximately 1 mile from
the dam. ‘ :

e. Ownership - The New Britain water Company
The City of New Britain
1000 Shuttlemeadow Avenue
New Britain, Connecticut
Mr. - John McManus {203) 224-249]1

f. Operator - Mr, John McManus (203) 224-2491

g. Purpose of Dam - Public Water supply.

h. Design and Construction History - The following
information is believed to be accurate based on the plans
and correspondence available.

. A dam and gatehouse were built in 1857 to provide New
Britain with a public water supply. In 1884, a canal was
constructed at the east (right) end of the dam to divert
water from the 0.7 square mile Panther Swamp watershed into
the reservoir. In 1890, it was recognized that the
reservoir was not going to provide an adequate water supply
in the future for the rapidly growing City of New Britain,
and construction of a new dam was authorized. The existing
gatehouse and supply main were abandoned and the dam was
completely removed, The present dam was constructed just
downstream of the earlier dam with the present gatehouse and



supply main built as shown on the Shuttle Meadow Dam Plan
sheet in Appendix Section B. Also constructed at this time
was the west canal at the left end of the dam. The dam,
canal and gatehouse were done by contract with the Troy
Public Works Company of Troy, New York as designed and
supervised by Percy M. Blake.

In ‘1912, the dam was raised 4 feet and the concrete
coping wall was added. The concrete corewall was also
raised 4 feet. At some time around the 1912 raising, the
original gatehouse built in 1857 was removed.

The Connecticut Board of Civil Engineers, in a letter
dated December 19, 1938, ordered the City of New Britain
Board of Water Commissioners to among other things, increase
the spillway capacity, widen the top of the dam from 9 to 20
feet, and remove all trees and saplings from the diversion
canal embankments. The top of the dam was ordered widened
to avoid future sloughing similar to that which occurred
during the 1938 hurricane when spray from waves and wind
washed over the dam onto the downstream slope. WNo record of
these repairs or alterations was located. ‘

i. Normal Operational Procedures - The 30 inch low
level supply main from the gatehouse remains open supplying
water to the pump station. 1In the infrequent event that the
pump station is completely shut down, the supply main would
be closed at the pump station leaving the intakes to the
entrance of the main in the gatehouse open. The buried
valves to the low lewvel outlets, near the toe of the dam have
not been utilized for as long as the water company engineer
can remember. The four foot high stoplogs in the spillway
channel usually remain in place, sometimes raised another 8
inches to provide increased storage for the reservoir.

1.3 Pertinent Data

a. Drainage Area - 2.94 square miles including the east
and west canal diversions., Terrain is rolling and largely
undeveloped.

b. Discharge at Damsite - Discharge from the reservoir
is from a 30 inch cast iron supply main and from the spillwvay
channel.

1. Outlet works (conduit) size:_ - 30 inches
2. Invert El.: - N/A

3. Maximum known flood ‘
at damsite: - o N/A
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Ungated spillway capacity
@ top of dam:

Ungated spillway capacity
@ Test Flood Elevation:

Gated spillway capac1ty at
normal pool el.:

. Gated spillway capacity @

test flood el.:

Total spillway capacity

@ test flood el.:

Total project discharge @
test flood el.:

Elevation (£t. above MSL)

Streambed at centerline
of dam:

Maximum tailwater:

West (left) diversion
canal inlet:

BEast (right) diversion
canal inlet:

Recreation pool:
Full flood control pobl:

Spillway crest (gated):

Design surcharge (0riginal'Design):

Top Dam:

Top of diversion canal embankments:

Test flood design surchafge:

Reservoir
Length of maximum pool:

Length of normal pools

670 cfs @
el. 380+

N/A
N/A
N/A
N/A

1400 cfs

342.5 (approx.)

N/A
372.5+

372.5+

N/A

380.4
374.4
N/A
380.4
380

N/A

6000+ ft.
6000+ ft.
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3.

Length of flood control pool:
Storage
Recreation pool:

Top of dam:

Spillway crest pool
{Top of Stoplogs):

Test flood pool:

Reservoir Surface

Top dam:

Test flood pool:
Flood~control pool:
Recreation pool:

Spillway crest:

Type:

Length:

Height:

Top Width:

Side Slopes:

Zoning:

Impervious Core:

Cutoff:

Grout curtain:

N/A

N/Aa

.5100 ac.~ft.

4300 ac.‘f.to

N/A

230 ac.

N/A

"N/A

N/A
183 ac. (See

Appendix Section
D-11)

Earthfill with

concrete corewall

560 ft.
Structural=51.3
ftr.; 38 ft. above
original meadow
level.

10 ft.

2H to 1V upstream

"1.8H to 1V down-

stream
N/A

Hand mixed and
placed concrete

corewall

N/A

N/A
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Other:

Diversion and Requlating Tunnel

TYpe:
Lehgth:
Closure:

Access:

Regulating Facilities:

Spillway
Type:

Length of weir:

Crest el. (stoplogs):

Gates:
U/8 Chénnel:
D/S Channel:

General:

Regulating Qutlets

Invert:
Size:

Description:

Concrete coping

. wall at upstream

crest of dam

2 diversion canals
N/A
N/A
To right and left

of dam

Gates to channel by-
passing reservoir

Stone masonry
channel with
concrete sill

{across channel)

374.4

4 foot high woode
stop1095' :

Shallow 20 ft. wide
approach channel

shallow discharge
channel

N/A

N/A

30 inch diameter

Cast iron. pipe.
Supply main from
reservoir,



4. Control Mechanism: Gate to intake
Structure. Valve at
downstrean toe of

dam embankment.

5. Other: | Abandoned 24 inch
cast iron Supply
main,



SECTION 2: ENGINEERING DATA

2.1 Design

a. Available Data - The available data consists of
drawings by the City of New Britain, and correspondence by
Percy M. Blake, the Connecticut Board of Civil Engineers,
Bdward W. Bush and Clarence M. Blair both members of the
Connecticut Board of Civil Engineers, William E, Tyler of
the City of WNew Britain, Arthur L. Shaw of Metcalf and Eddy,
J. J. Curry, B.L. Bigwood of the Water Resources Division of
U.S. Geologic Survey, B. H. Palmer of Chandler and Palmer,
George W. Wood of the City of New Britain, and an article
which appeared in the New Britain section of the Hartford
Courant in December 1978.

b. Design Features - The data and c¢orrespondence
indicate the design features stated previously in this
report.

c. Design Data - There were no engineering values,
assumptions, test results, or calculations available for the
original construction or the 1912 raising, other than
information on watershed areas feeding the reservoir.

2.2 Construction

a. Available Data - As built drawings were not
available for the dam, nor were any actual construction
records. : ‘

b. Constructmon Considerations - No information was
available.

2.3 Operations

Lake level readings are taken daily. The dam sp1llway
capacity has not been exceeded to our knowledge.

2.4 Evaluation

a. Availability - Existing data was provided by the
State of Connecticut and the owner. The owner also made the
dam available for our visual inspection.

b, Adequacy - The 1limited - amount of detailed
engineering data available was generally inadequate to
perform an in-~depth assessment of the dam, therefore, the
final assessment of this dam must be based primarily on
visual inspection, performance history, and hydraullc
computations of spillway capacity based upon approximate
hydrologic judgements. ‘



C. Validity - A comparison of record data and visual
observations reveals no observable significant
discrepencies in the record data.

10



SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The general condition of the dam is good.
Inspection did reveal some areas requiring attention, The
reservoir water level was at elevation 361.2, 19.7 . feet
below the top of the cop1ng wall, at the time of our
1nspect10n. ' _

b. Dam:

Crest ~ The crest is dgrass covered and has a
concrete coping wall along the upstream edge as shown in |
Photo 1, No misalignment of the crest was observed as
judged by the coping wall. Small depressions (probably tire
tracks) on the crest due to trespassing vehicles were
observed. Spalling of the concrete coping wall has occurred
as can be seen in Photo 2,

Upstream Slope ~ The upstream slope is covered with
hand placed riprap and is generally in very good condition
as shown in Photo 1. There are two small areas near the left
abutment and near the top of the slope where riprap is
missing,

Downstream Slope - A view of the downstream slope
in Photo 7 shows it to be covered with a heavy growth of
grass, as is the berm along the toe of the slope also seen in
Photo 7. A gentle hump was observed in the berm near the
center of the dam. Several small areas of minor erosion a
few inches deep were observed beneath the grass on the
slope. Minor trespassing on the downstream slope was
_Observed.

Two wet zones were observed near the two ends of
the dam immediately downstream of the berm as shown on the
dam plan sheet in Appendix Section B. The zone near the left
abutment was approximately 35 feet by 25 feet in area. The
zone near the right abutment was approximately 45 feet by 25
feet in area and can be seen in Photos 7 and 8.

A standpipe observation well with an inside
diameter of 2.5 inches was found in the wet zone at the right
.end of the dam (Photo 9). Clear water was observed flowing
from the pipe at a rate of 0.04 gallons per minute as
measured by timing the rise of water in the pipe after
removing a few inches of water. A sounding of the pipe
indicated it had a depth of 21 feet from the ground surface,
which is the same depth given in a letter dated August 15,
1963. In that letter, a description of a small amount of.
. clear water coming from the well seems to indicate no
significant siltation of the well has occurred since 1963,
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Stones were observed at the intersection of the
downstream toe of the berm and the left abutment as shown in
Photo 10. It is not known whether the observed stones are
part of a toe drain. Also near the intersection of the
downstream toe and the left abutment there is a vertical 24
inch diameter steel pipe sticking up about up about 1 foct
above the ground surface and filled with scil to within a
few feet from the top. The purpose of this pipe is not
known.

There is a possible rock outcrop or boulder
downstream of the downstream toe of the embankment.
Approximately 5 square feet of the rock was visible,

Sgillwaz - The walls of the spillway approach
channel an ischarge channel are of stone masonry con-

struction and are in good condition {Photos 5 and 6). There
are a few stones and some mortar dislodged from the face of
the walls. Several large pieces of cut stone are resting on
the channel floor., They are designed possibly to dissapate
the effects of water striking the channel walls. The stone
blocks are extraneous to the spillway, i.e., they were not
dislodged from or originally part of the spillway or
channel, and hence do not present a problem, other than
impeding flow in the spillway channel. The floor of the
channels are of stone with some grass growing through., The
wooden stoplogs in the spillway channel appear very sound
and in good condition.

c. Appurtenant Structures - There are several cracks
in a concrete wall supporting the roadway passing over the
left diversion canal 'inlet to the reservoir. The most

.severe cracking is to the right of the canal inlet as shown

in Photos 3 and 4. The cracks have offset varying amounts,
the largest amount being about 1.2 inches. The roadway
pavement adjacent to the cracked area is in good condition,

The diversion canals at each end of the dam appear
to be in good condition. In the case of the left canal,
provisions have been made for the installation of a stoplog
gate in the canal to divert water into Willow Brook
downstream of the dam, thus bypassing the reservoir;
however, no stoplog gate was in evidence and the gate to the
sidechannel diversion from the main diversion appeared
undersized. For the right canal, provisions for a stopleg
gate are also provided, though no gate is in evidence. The
sidechannel from this canal flows to the spillway channel
downstream of the spillway stoplogs by means of a low
barrier and gate which only constrict the bottom 2 feet of
the sidechannel.
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The buried valves to the low level outlet pipes
near the downstream toe of the dam were not operated for
inspection. Mr. John McManus reported that the valves are
not used now and have not been used in the 10 years he has
been with the New Britain Water Company.

d. Reservoir Area - The reservoir area is bordered on
the west and partially on the southeast by roadways. The
area surrounding the reservoir is wooded, except at the very
south end, and largely undeveloped. The two diversions
feeding the - reservoir are also in wooded, largely
undeveloped areas.

e. Downstream Channel - The spillway discharge channel
and the left diversion canal sidechannel 3join together
downstream of the center of the dam and pass between two 8 to
10 foot high, narrowly separated stone walls which support a
narrow bridge. From there, the channel becomes the
streambed of Willow Brook.

3.2 Evaluation

Based upon: the visual inspection, it was possible to
assess the dam as being generally in good condition., The
following features which «could influence the future
condition and/or stability of the dam were identified.

1. Wet ‘areas at the downstream toe of the dam should
be monitored periodically for increased seepage.
The water flow from the observation well should
also be monitored.

2. Cracking of 'the concrete wall supperting the
roadway should be repaired. The displacement
should be monitored periodically for any worsening
of the condition.

3. The small amount of stones and mortar missing or
deteriorated in the spillway channel sidewalls
should be replaced or repaired.

4. Spalling of the coping wall will increase if not
repaired.

5. The small depressions on the crest of the dam are
not a problem, but should be monitored for
worsening of the condition.

6. The valves to the 1low 1level outlet pipes are
located on the downstream side of the dam which
means that. even in the closed position, the pipe
running through the dam is full of water under
pressure.

13



SECTION 4: OPERATIONAL PROCEDURES

4.1 Regulating Procedures

The intake sluice gates to the gatehouse and 30 inch
supply main are always open, feeding to the pump station.
Should the flow from the supply main be stopped, which
happens infrequently, the main would be closed at the pump
station rather than the gatehouse. The buried gate valves
at the downstream toe of the embankment are not used, and it
is not known by the owner which valves open which pipelines.
The condition of the abandoned 24 inch supply main is not
known.

4.2 Maintenance of Dam

Maintenance of the dam is on an as-needed basis and is
carried out by the caretaker., To our knowledge, no formal
maintenance procedures are in existence. Periodic
maintenance includes replacing the stoplogs approximately
every 5 years. ‘

4.3 Maintenance of Operating Facilities

There 1is no maintenance done for the operating
facilities of the dam. It is our impression that the only
operating facilities maintained are at the pump station and
the treatment plant.

4.4 Description of any Formal Warning System in Effect

The dam is watched <closely during storms by the
caretaker who lives on the grounds. Any blockage of the
canals or spillway, or other emergency maintenance would be
done by the owner immediately. In the event of an
emergency, the New Britain Police Department would be
notified.

4.5 Evaluation

The operation and maintenance procedures require
improvement, including the present practice of closing off
the low level supply main from the gatehouse at a point
downstream of the dam rather than at the gatehouse on the
upstream side of the dam. The condition of the 24 inch
abandoned supply main should be determined, particularly as
to whether or not the pipeline is sealed off upstream of the
dam or downstream, or possibly closed only by means of the
buried gate valves at the downstream toe of the dam.
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A formal program . of operation and maintenance
‘procedures should be implemented, including documéntation to
provide complete records for future reference., Also, a more
sophisticated formal warning system should be developed and
implemented within the time frame indicated in Section 7.1c.
Further operation and maintenance recommendations are
presented in Section 7.
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"SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - The reservoir may be described as a high
surcharge storage-low spillage type project, Along with the
two canal diversions, there are numerous other pipe
diversions which allow Shuttle Meadow Reservoir to be used
to supplement the storage of some of the other reservoirs in
the water supply system which have greater drainage areas
but much less storage. Although not often utilized, these
diversions include lines into Shuttle Meadow Reservoir from
Whigville Reservoir, Whitesbridge Pump Station, Wolcott
Reservoir, and the Patton Brook pump station.

Both canal diversions into the reservoir have gates
which can be opened to allow some of the inflow to be
diverted directly to Willow Brook downstream of the dam
prior to entering the reservoir. In the event of heavy
flows, however, the gates are not adequate to handle the
maximum canal capacities, and there are no provisions to
stop the canal's flow into the reserveir, or to keep the
reservoir from flooding the canals. (Refer to Section 3.1c)
The actual capacity of the canals is limited to the flow
contained to the top of the low hillside banks, because the
canals are intercepting canals for most of their length and
run parallel to the contours of their intercepted hillside

. watersheds. Therefore, the inflow from the canals is
considerably lower than the PMF of their intercepted
watershed, and varies with the water level in the reservoir
and the corresponding backwater and available freeboard
before the canals are overtopped. ‘

b. Design Data - The project was designed to provide a
water supply for the rapidly expanding City of New Britain
of 1891. There were no computations found for the original
construction in 1891 or for the 1912 raising of the dam.

c. Experience Data - No information on serious problem
situations arising at the dam were found, and it does not
appear the dam has been overtopped. During the 1938
hurricane, the high water level combined with the wind and
waves spraying water over the top of the dam and causing
erosion of the sod and surface slumping of the downstream
slope. '

‘ d. Visual Observations - Although provisions for the
installation of stoplogs in both diversion canals have been
made, there were no gates or stoplogs in evidence to
regulate the flow of water into the reservoir wvia the
canals. There are four foot high stoplogs in the spillway
canal and stone blocks on the canal bottom, both of which
. serve to reduce the spillway capacity.
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e. Test Flood Analysis - The Test Flood for this high
hazard, intermediate size dam is equivalent to the Probable
Maximum PFlood (PMF) (for the reservoir drainage area) of
2700 cfs plus a portion of the 2 diversion area runoffs
equivalent to the inflow capacity of the 2 diversion canals,
which amount to 800+ cfs for each canal. Based upon
"Preliminary Guidance for Estimating Maximum Probable
Discharges", dated March, 1978, peak inflow to the reservoir
is 4300 cfs (Appendix D-10); peak outflow (Test Flood) is
1400 cfs with the dam overtopped 0.6 feet (Appendix D-12}.
Based upon our hydraulics computations, the spiliway
capacity is 670 cfs, which is approximately 48% of the
routed Test Flood Outflow with the water level at the top of
dam, elevation 380.4. Parallel computations assuming only
the inflow from the reservoir drainage area without the
diversions are included in Appendix Section D.

f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs", the peak failure outlfow from the dam
- breaching would be 64,000 cubic feet per second. A breach
of the dam would result in a 15.4 foot high wave
approximately one mile downstream at the beginning of
suburban residential developments which include the Lincoln
School and Slade Junior High School.

17



SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations ~ The visual inspections did
not disclose any 1indication of stability problems, There
was cracking of the concrete roadway bridge over the left
diversion canal, as described in Section 3. There were no
indications of recent cracking of adjacent portions of the
bridge or of the roadway, which was in good condition.
Spalling was also observed on the coping wall, as described
in Section 3.

b. Design and Construction Data - The design and
construction data is not sufficient t¢ permit an in-depth
analysis of the stability of the dam.

c. Operating Records - Records indicate that in 1938,
the hurricane caused waves to spray over the top of the dam
resulting in numerous areas of erosion of the sod and
surface slumps on the downstream slope.

d. Post Construction Changes ~ The dam was raised four
feet and the concrete coping wall was built in 1912. The
raising of the dam narrowed the top of the dam from the
original 20 feet to the present day 10 feet. The narrowed
crest is what allowed spray from the 1938 hurricane to reach
the downstream slope and cause its erosion.

An August 1963 inspection of the dam indicated the
existence of the two wet areas that were observed during
this inspection.. The right wet zone was reported to be 75
feet square and the left zone was reported to be about 20
feet square. In 1963, the caretaker reportedly recalled
that the wet areas had been in existence for some years
before 1963. Thus, it appears that the wet areas observed
in the present inspection have been in existence since
before 1963.

The above described seepage condition does not appear
to have had a measurable effect on the stability of the dam.

It is not known whether the berm on the downstream
slope was part of the original construction or a post-
construction change.

e. Seismic Stability - The dam is in Seismic Zone 1
and according to the Recommended Guidelines, need not. be
evaluated for seismic stability. :
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - Based upon the visual inspection of the
site and past performance, the dam appears to be in good
condition. No evidence of structural instability was
observed in the dam or its appurtenances. There are areas
requiring attention including the spillway capacity, the
diversion canals and their capability of being adequately
diverted away from the dam, and the general hydraulic
configuration of the dam relative to the diversion canals.
Other recommendations and remedial measures are presented in
Sections 7 2 and 7.3, respectively.

Based upon the "Prellmlnary Guidance for Estimating
Maximum Probable Discharges™ dated March, 1978, peak inflow
to the reservoir is 4300 cubic feet per second; peak outflow
{Test Flood) is 1400 cubic feet per second with the dam
overtopped 0.6 feet. Based upon our hydraulics
computations, the spillway capacity is 670 cubic feet per
second, which is equivalent to approximately 48 percent of
the Test Flood.

b. Adequacy of Information ~ The information available
is such that an assessment of the condition and stability of
the dam must be based solely on visual inspection, the past
performance of the dam, and sound engineering judgement.

c. . Urgency - It is recommended that the measures
presented in Sectlon 7.2 and 7.3 be implemented within one
year of the owner's receipt of this report.

d. Need for Additional Investigation -~ There is a need
for additional investigation of the dam as described in
Section 7.2. .

7.2 Recommendations

1. Based upon the Phase I computations in Appendix D,
the dam spillway capacity will be exceeded by the
Test Flood. More sophisticated flood routing
should be undertaken by hydrologists/hydraulics
engineer to refine the Test Flood figures. A study
should be undertaken and recommendations made by a
registered professional engineer to increase the
spillway capacity based upon the refined Test Flood

- figures. The study should include an examination
of the effect of the removal of the 4 foot high
stoplogs on the spillway capacity.
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A registered professional engineer gqualified in dam

design

and inspection should ©perform the following

investigations:

2.

Inspection of the dam when the reservoir level is
high. A measurement of the water flow from the
standpipe observation well at the right downstream
toe of the embankment should be made to determine
if the volume of flow from the well 1is directly
related to the water level in the reservoir. An
evaluation of the significance of any flow increase
noted should then be undertaken.

Address the matter of widening the top of the dam
embankment to some minimum width as was recommended
previously by the Connecticut Board of Civil
Engineers in a letter dated December 19, 1938,
Recommendations as to the necessity for widening,
and for the amount of -any widening of the crest
should be made by the engineer.

A registered engineer qualified in dam design and
hydraulics should be retained to evaluate the
hvdraulic configuration of the diversion canals as
they relate to the safety of the dam. It appears
that the hydraulic characteristics are deficient in
two areas:

First, an adequate means of diverting the incoming
flow of the diversion canals to the brook
downstream of the dam must be devised to cut down
inflow to the reservoir during large storms. The
present gside channels and gates are inadequate
and/or too poorly aligned to handle the flow during
a Test Flood. Any means of closing off the
diversion canals must be easily accessible and be
able to be put into effect rapidly in the event of
an emergency.

Second, as the canals are on a very flat slope, a
method of closing off the canals at or very near
the outlets to Shuttle Meadow Reservoir should be-
devised, to prevent high water in the reservoir
from moving back up the canal and down the side
slope should failure of one of the canal
embankments occur.

Undertake an investigation to determine what
condition the piping system, particularly the
abandoned 24 inch supply main, is in, TIf the 24
inch main was not sealed and was shut off only by
‘the valves at the downstream toe of the dam, then -

20



- the pipe would be under a constant head of water
through the dam and recommendations should be made
to seal the pipe at the upstream toe of the dam.
The proper method of operation should be determined
for the series of interconnected pipes and valves
buried near the downstream toce of the dam. The
condition of the 30 inch supply main. should also be
ascertained.

7.3 Remedial Measures

a. Operation and Maintenance Procedures - The
following measures should be undertaken within the time
indicated in Section 7.1l.c¢, and continued on a reqular basis
~ where applicable.

1. The stoplogs in the Splllway channel should be
removed by the owner 1mmed1ately upon receipt of
this report.

2. A formal program of operation and maintenance
procedures should be instituted and fully
documented to provide accurate records for future
reference. The program of operations should be
modified such that when the flow from the supply
main is to be shut off in any but the most
temporary instances, the upstream gatehouse inlets
should be utilized rather than using only the
valves at the pump station. Also, a more
formalized program of monitoring of the dam during
storms should be instituted.

3. The cracks in the concrete bridge wall over the
left diversion canal inlet should be repaired. The
spalling of the concrete coping wall and the small
amount of stones and mortar missing from the
spillway channel sidewalls should also be repaired.

4, The cutting of grass on the crest and downstream
slope should be continued as part of the routine
dam maintenance.

5. Riprap missing on the upstream slope should be
replaced.

6. Sluice gates to the supply main intake chamber of

the gatehouse should be maintained on a regular
basis to render them easily operable.
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7. A formal program of inspection by a registered
professional engineer should be instituted on an
annual basis. The inspections should be technical
in nature and should include the operation of any
functioning low level outlets. :

7.4 Alternatives

This study has identified no practical alternatives to
the above recommendations and remedial measures.
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SECTION A: VISUAL OBSERVATIONS
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SHUTTLE MEADOW RESERVOIR DaM

LIST OF EXISTING PLANS

City of New Britain, Water Works
"Raising of Shuttle Meadow Dam"
Plan and Cross Section of Raising
City Engineering Department

1909

Shuttle Meadow Dam

“Sections and Details of Dam"
Board of Water Commissioners
City of New Britian

J. W. Holden, Chief Engineer
Oct. 4, 1938



DATE

No Date

May 31,
1893

Oct. 7,
1938

Oct. 8,
1938

Dec. 19,
1938

May 16,
1942

April 12,

May 8, /

SUMMARY OF DATA AND CORRESPONDENCE

TO

Files

Connecticut Assoc-
iation of Civil
Engineers and
Surveyors

W. H. Cadwell
Chairman, Conn.
Board of Civil
Engineers

Files

Board of Water
Commissioners, City
of New Britian

Board of Water
Commissioners, City
of New Britian

Sanford H. Wadhams
Director, State
Water Commission

Board of wWater
Commissioners,
City of New Britain
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FROM

State Board for the
Supervision of Dams

Percy M. Blake
Chief Engineer
Hyde Park, Mass.

Edward W. Bush
Membher, Conn. Board
of Civil Engineers

Edward W. Bush

Conn. Board of Civil
Engineers

Conn. Board of Civil
Engineers

William E. Tyler
Chairman, Board of
Water Commissioners

Metcalf and Eddy
Engineers
Boston, Mass.

SUBJECT

Inventory Data

"Description of the
New Dam of the New
Britian Water Works
Reservoirs.”

Information pertaining
ta the safety of the
dam.

Hydrologic data and
design considerations
for repair of dam.

Order to repair dam.

Changes in order to
repair dam

Request for permission
to temporarily keep a
one foot flashboard in
place, storage figures
cited.

Present condition of
dam and proposed safe-
guards to keep dam in
safe condition.
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DATE

April 1,
1948

May 31,
1955

Aug. 12
1963

Aug. 15,
1963

SUMMARY OF DATA AND CORRESPONDENCE

TO

Files

George Wood
Chief Engineer
Board of Water
Commissioners
City of

New Britian

George W. Wood

E. A. Dell
Water Resources
Commission
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FROM

J. J. Curry

Senior Sanitary Engineer

B. L. Bigwood

District Engineer
Water Resources Division
U.S. Dept. of the

Interior

B. H. Palmer

Chandler and Palmer

Civil Engineers

George W. Wood

SUBJECT

‘Hydrologic Data

Hydrologic Data

Description of wet
areas at downstream
toe of dam

Report of observations
pertaining to wet areas
at toe of dam.
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NAME OF DAM OR POND Pt b le Modne Tor ‘

cook un, M A2 e

— LOCATION OF STRUCTURE:

Town New Britaoin and “outhington

Name of Stream

7.8.6.8, Quad, 8oy Britain  pong, 765 17/ tat, 77387

e bt i By

OWNER: Mew Fritain Water Co. ﬂ4%
. : /17
- Address. dew Britain
Telephone

- Pond Used For: Urinking water, —_—

Dimensions of Pond: Width 1/4 i, - Lmgth _1 Mile __ Area RO
- . ¥ :

Depth of Water below Spillway Luvel (Downstream) A
- Total Length of Dam _(00 X Longth of Spillway 20 .

Hoight of Sbutments above Spillway _

Type of Suillway Construction Gonerate _ L o
- Type of Dike Construction ___ Tarth
— Downstreamn Conditions  Jteap droa to bvllt wy preg,
- Summary of File D:ta
““gs Remarks Thls vond snd dwa is in botih B0 Britein and Scuthineton, MYost 1s in
} f Jouthinglon 30 1t 15 classed as Soubiinelon,  Also reofeoronced ander N, B. Uhis
%tz}‘bolz'is a oroject ol soue im-o-tance, “hould be given to R, M, in this Districte .o
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DESCRIPTION OF TH™ NEW DAM
OF THE
NEW BRITAIN WATTR WORKS RESERVOIR.
by Feroy .Blake, |
chief engineer, Hyde Park, Mass.

Read at the Spring Meeting Connecticut Asrociation of
Civil “ngineers snd Surveyors, New Britain,¥ay31,1893.

For the conception and succesaful execution of public improwemente
the engineer is responsible, and early in his experience he is made to
see and feel that a poor plece of municipal work 18 nelther forgotten
nor forgiven by the observing and criticsl public. Exoeed appropria-
tions and estimates he may, dDut this oriftical pudblic will Aemsnd of nip
s reagonable degree of excellence in all his undertakings, and if he
fails to attaln thle, then nofinancial economy can gave hiu.

The municlipal improvement which you are invited to examine today
and for the designing and execution of which the writer 1s to a large
degree responsible, 1s not an extraordinary nor an unusual one. It ig
but ons of a class which is bound to becoms necessary in the growth of
any New England city. '

New Britain wap among the pioneers in introdueing a publlio water
supply, water having dbeen introduced from the Shuttle eadow water-ghed
in 1857 when the borough had a population of less than 4,500 people. At
that time there werefew public water suppliees in the New Fngland states.
An ordinary earthen dam of moderate height and simple desipn was congt-
ructed across the valley of Shuttle Meadow Brook, and an artifieianl 1nke
of some 160 acres mrde by lmpounding the water gmathered from a water-shed
area of 619 acres. In 1890 with a population of 19,000, the ¢ity of New
Britain had utilized nenrly to its fullest capacity ite sourcesof wappy
supplemented ae it had been in 1884 with s nesondary water-shed area of
446 aores. The reocords of previous years showed to a committee in 1890
that much water from these watershed aress had besn lost in some years
for want of adequate storage capacity in the reservoir or lake formed by
the dam in 1857. An examination of all the facte in the case Ademon-
strated the necesaity for a new and higher dam and the feasibility of
annexing ancther additional watershed area of 476 acres. in 1891,
the city authorized the improvement of the public water supply by the o
construction of a new dam and gatehouse, the laying of s large leading .
main from this new gatehouss to the city, and the addition of the new
vatershed area by the construction of an intercepting canal dlscharging
1ntodthe Shuttle Nesdow Lake through a chesnnel at the westerly end of the
new dam. ‘ '

There are no aspecially unicue features about the dam, the cansl of
gatehouse, but 1t was recognize? that in the construction of the dam, ab-
solute stabllity and strength to retzin noakly an billion and a quarter
gallons of water must ne provided, that the water slope of the structure
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structure musti ne adequately protected againset erosion by wave action
nnd ice, snd that the joint bhetween the bottom of the structure and 1ts
natural foundation must be go tight as to admit of no actual flow of
water through 1it.

The dam is bery nearly 600 feet long and 20 feet wide on 1ts top,
sbout 33 feet high, with inner elope two on one and outer slope one and
eight-tenthe on one, and contains about 38,000 cubic yards of embank-
ment. Its cost will be, when completed, very nearly §$51,000. As 1.
common in 2ll properly designed structures of this kind, there is a core
wall rumning through the axis of the dam. The wnll consists mExkaxd en-
tirely of hnnd-.made concrete resting on a bed foundation of hard com-
pact material, generally of a gravelly nature, but very nearly vater
tisht, and for a limited portion of the way, on hed rock of ledre of the
game composition aeg thst to be seen in the abruwnt hilleide against which
the west end of the dem abuts. This hand-made concrete was bullt up
between mould boards by hand, the matrix consisting of a strong cement
mortar, and the fillingbeing angular fragments of stone vorving in 4i-~
nensions from 3 to 10 inches in grentest 1anpth. These stones ware
firmly and individually bedded with n measgon's smell hammer in the stiff
maetrix until the latter flushed to the surface under the blowsand sub-
merged the astone, f'requent examinationes ~nd tests of the compositinon
vere made by digging into nnd bresking up portioneg which heod become set
and partially hardened, and in no instnance did pgueh examinatlon show that
the mags of the wall wag other than a close water-tight structdare. "he
writer's experience with core wall and similar work has been such as to
Aenonsgtrate that thies form of conerate 1z siperior 4in its strength and
homogenesugnessy to any mixed concrete which can be made and applied in
any progresslve building. The amount of care wall masonry of this cAdss
in the dam is 2,800 cublc yarde,. and the price paid per yard wag i6,
which in this case afforded a handaome profit to the contractor.

_ The form and superficial finish of the dam can be batter understood
by the examination which you will mnke of it than by any verbal descrip- .
tion. fuch curves and lines in a structure of thie kind a8 1lie out=
side the ghave and dimensions necessary to glve the renuired stability
and strength, are Aenlgned maidly to please the sye, ~ni, on the inner
rlope of the dam, to reslst the wave action and the prindiny force of
floating ice.

The gatehouse ias cylindrical, vith admission ports at different
alovationg and ample internal screening capacity. The internal Adls-
neter of the superstructurse or wheel-room is 21 feet, and the hieght of
wall in this room is 16 feet, giving ample space overhend for the play
of the screen holsting apparatur, The acresns ara in square sections
and are in =nll respscta interchangable, so that no inconvenlence can be
experienced in removing anmd replacing them. The admission ports are cont
trolled by heavy slulce gates loosted within the substructure and pro-
tected on the outside by an iron shield, which serves to asome extont as a
very coarge strainer, and prevents the admission into ths gatehouss of
lrpge floating objects. Ag in the case of the dam, an exemination of
this structure will convey a much clearer idea of its detalls thhn a de~
scription at this time. From this gatehocuse a 30 inch haavy cast-iron
main in 1214 under the dsm to 2 point in the me-dow below, where by con-
venient connectiona controlled by sultable gates, the water 1g dekivered
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into the 24 inch cast-iron leading main which supplies the city with
water. There 48 also a 24 inch cast iron main 1laid under the dam to
the 0ld gatehouse, whichit is proposed to retain and use as an alter-
native ocutlet 1f oceaslon requires, and this 24 inch main joins by
independent connection, the new 24 inch wain just referred to. Vater
¢nn be drawn through elther gatehouse by this plan.

The wagteeway over which any surplus water ylelded by the three
watersheds will pase from the lake, is 30 feet in width, »nd consiets
of n cut stone eill and avron, with paved chanmel abovse »nd helow. It
1s estimated that at no time will the depth of water ovor this wnoste-
way be preated than seven inches.

Aga an ald in preserving the loeal puriiy of the water in the
vicinity of the dam, the bottom and slopes of the reservoelr have been
ballagted with broken stnne and small bouldera, this work having in
view ag an lmportant object, the preventing of turbldity o¢f the water
in the lmmedinte vicivity of the gatehouse, vwhich mirht bhe caused by
the vind wesh on »n unprotected and rather soft shore line,

In conetructing this dam nnd gntehouse, the orinknal dsm wag en-
tirely removed and such of the material forming it as wss found suitadle
for the purpose was depoaited in the embankment of the new dam, and the
gpnce Tormerly occupled by the old dam is now a very leval reservoir
bottor luet within the flov lines of the new astructure.

The watershed aren of 476 acres recently added, hsg been made a-

- v21lable by the construction of a canal nearly 8,000 feet in length.

The prade of this c¢anal is eone foot in 1,000 and the Aischerging capncity
hes been bsged upon a croes sectlion having a bottom width of five feet

and slopes on one~hnlf on one. The shortest radius used in the

curves employed in locating this canal 1s 100 feet, and the maximunm

depth of water which has thua far been obaserved, and id wns an extreem
cnge, is five feet and three incheasa, The dacign for this canal Includes
the construction in its cuter bank of four waste watrs, the avallable

-level of which is to be placed five feet above the bed of the canal,

Thepe waste-walra will act am relinf valves, and in cnpe of the unex-
pected packing of i1ce, or the appearance of other obstacles, the section
or gsectlens of the canal above the point of obstruction will be protected
fron an overflow of the canal bank with its attendant danser.

This canal 1s yet in son unfinished condition, elthourch comparativaly
1ittle remaina to he done to it, Tha effects proddced bv ice laat
winter and by the varving and sometimes exesssive flow of watar during
the epring monthe, have been carefully noted and the work of applyinm »
permement protection at the points needines 1t has been hozun and will
in a comparatively short time be complete. 0

1

[aa)

This protection will consgist of paving in the form of close bedded
work or =n apron work, ballastine, dbenching, and in one or two loealities
evening snd tightenins with conctete. The coat of this ¢anal when com-
pleted will not vary much frowm %40,000. The funetion of this item of
iwprovement is to divert and convey the waters of three vigaorous brookse
rnd to collsct in addition thereto, such surface water as formerly found
ites way over the natural slopes of the watershed uninterceptad, to the
lower landgd. :
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A conal of this kXind, in which the water lovel will vary grently,
and which follows aso tortuous a course, will unloubtedly roqulire reg-
ular insnection and frequent repairs and corrections. It 12 not prac=
ticnble or expedient to apply a continuous Torm of protection for the
antire length of the annnl, owing tn the disvroportionsate cost which
would be entalled thersbhy. Vonthly inepectiona of the condition »f
the canal will show that the looser materisl wsphed into the hottom
w3111 reoulre removal in order to restore the remulsr grade of the cannl
and insure z uniform delivering capacity. In very cold and Ary winters
the banks will be ercded by frost and ics, and 1t will he foun?d necessary
to add additlional protection occcasionally, or to repluce that dlsplaced

by such ravages.

"he following memorandum from the report recently made to the
Board of Water Commissioners, will be of lntersat:

%¥hen the West Canal 48 completed, the clty will be in vossession
of the following sources of supply!

First, the Shuttle Yeadow lesgervolr, wlth 2 high water

surface of about 175 acres snl amxlmum storage capacity

vhen full to the level of the new waste-way, of more

than 1,000,000,000 gnllons.

Second, the 1ake vatershed (net) of 599 sacres.

”hird, the Panther Swamp waterghed of 446 acres.

Tourth, the Vest Ganal watershed of 4756 ncres.
Total watershed ares 1,521 acres.

“his ares is 8 2/9 times the new high water ares of the

rezervolr.

Taking into accoount the gaving of the water which tha records
show hag been wasgted frecuently in the past for w-nt of storape
cnpacity, and assunine that no undue waste of vater by the many
ugers thereff 14 permitted, the watershed aren now contributing
to the reservoir will supply voter eunoupgh for a3 ponulniion of at
least 30,000 poopls.”

The proAductiveness of this combined wmstershed aree is shown by 1tz
vield of water slince January 1893, at vhich tlme the water 1n the res-
ervolr stood st an slevation of ten feet below the cverflow level of the
original dam and twenty feet belor the waste wnsy of tho new Jdam. on
the 15th day of fay the water hnd rig=n from the loweni point just nnmed
to elevation 54, and gain of 14 feet, Yet so varying 1z the yleld of
a glivaen watershed that 1t 1s not poasible to formulate nny rule, even
uwith 21l the &2ia relating to the amount and distributisn of the rainfall,
drainage aren, storage capacity, and draft in hand, by »hich the anocunt of
wnter snmuslly available for ure above the outlet leval of the reservoir
can be Adetermined wlth precision. “hres combined asources of New Britain
ars, however, so related to the regervolr that it will be found, If accur-
ate records are kept hereafter, that the range of fluctuntion in Thuttle o
regdovr reservoir vill be keopt within extreems nesrer tocether than theoge 4
obeerved in the past.

Ag & natural and deegirable sequel ta the ilmprovements thuc f2r mads,
it 42 believed that a cle-ning of the ghores of the recervelr betwaoan
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hetween the platas of high ond low water will result in en anvrecinhle
improvemnet 1In the averapge cuallty of the water. The removal of «ll
solugble golils and vegstation around the lske and the protection of the
etesper slopes by gtone ballnsting, =re the principnl itema in this
awarticular line.

Hothing has contributed more tothe succeseful conduct of the
inprovements Acscribhad sbove that the unanimous and hearty support on
the part of the Board of "ater Commissioners, reinforced, it 1s be-
ljeved by nublic opinion and certainly by official public netion.
“rom the inception of the work at the hands of the committes in 1891
no interference with the programme of work hns been made, although
the earlier nortions of the actual construction were not vrocseded
with ae raplily as they might have heen. ®han tha prolect s cone
sidered in its entirely, it ip easily geen that no 1tam of work under-
taken could have hean omitted.

The dam and canal together with the waste way and anproaches and
the ballasting of the regervoir basin were Aone by contract with the
Troy Public Yorks Co., of Troy, Jem York. The Specificationa for all
of thie work, and which became 2 part of the contract upon the execu-
tion of the latter, were rigldly drawn, and to no other part of the
arrangemnent 18 more dredit Aus for the excellsnt results reached, than
the effortes constantly put forth by the officierls and foremen of this
Compeany. It 1g not my custor to isrue letfors of recommendation
which might be Interpreted as indieating a2 docided nartiaelity for one
contractor to the excldglion of others, o8 current events znre conetantly
shoving the small value whi s racommendations, honestly s~iven in eome
Instances hava. So 1 wil?? t this time exnress any further apprec-
iztion of the work done by the Troy Company. ¥au will ghortly have
ample opportunity to judge for yourselves of the corpletency of the
work. If you find flaws, or ausht to criticise, you are respectfully
referrel to “Ir.filchard W.therman, the President of the Troy Public
Works Co., who iz present with us to-dny to face the verdict. In hise
compeny I can algo single out ¥r.Chnrles H.%plese, who, aa the contrac-
tor, 1214 the new 24 inch main trrough which *he imrroved liguid will
find 1te way to the c¢liizens of ev Brisain, nna vho mny bhe able to
explnin to vou vhy hia pires are tight Inatend of leaky. ¥rom what
haa been sald you may perhaps infer that nelther of theso contractors
are yet upon the dlack list for poor work.

Cbly a limited portion of the w-rk done in imorovinrs the water
suenly of few Mritelin as nbove ~utlined han breen dny-lnhor, so ecnllesld,
72 it haz been the bellsf of the T"ommicsioners snd certainly of the
writer, that dsy-labor is too costly a method to be anjoyed at the
public expense. Thers are in nll larpe ensineerines projects certsin
uincr and lrregular portions of the work which can best he done by
day-1abor, bt I helleve that a competent and expesrienced contractor
can 80 organize and mannpme his working forces, tools, mnchinerv and o
gupplies thet he can conduct tha operations of conatruction undar a o
clearly drarn contract to better advantage and at leass cost to the
municipality which mayeleet to employ him. "his view hae heen held
throughout by the Water Comnisesloners in thile cage, and the finoancial
results have fully Jjuatified their judegement aae beinr correct.
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I wigh to improve thir opportunity by referring to the sonnection
of Yr. rthur %.Rice, C.%, of Maw 0Oritaln, n member of your Society, wih
thie project. He mede the gurveys upnn which the plons were based and
fR1thfully and pxintakdxpXy in a paingtaking wav supertended the cons-~
truction of tha embankment of the dam and the superstructure of the gate
house. He spared neither tius nor inclination, and to hin credit is
due for the stability of these structurss, ~nd inguiries concerning
the detalls of this portion of the work should be addressed to him.

Ae a proper supplement to the deseription glven we have photo-
sraphe of the work taken at varilous gtages of 1ite progress. The work
1s nabout two weeks behind scheduls tlime. I prefer to look 2t engin-
eering work before 1t 1o entlirely cobered up. It 1s far enouch along
so that you can get an idea of the methodls emvloved.

The work of construction wag begun Noveumber £,10921, and continued
t111 Tanuary 20,1892, It wag resumed April 7,1897 ond roain suspnended
Tanuary 5,1893, It was 2eain resumed April 123,183% sn” w411 probodly
he comnleted about June 15,1803,

fome dlgcussion folloved, in which "earrs Zuncs, Chandler, Toomis
and Blske particivated. _ _

Copled in the office of the
Secrotary, Conn,Soc.C.¥.
from hound cony of the
Proceadinsg of 1794,
Yov. PR, 1346.
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Hartford, Conn.
Qe¢t., 7, 1948

Me., W. H. Cadwell, Chairman
( >nn. Board of Civil Engineers

- - Re: Safety of Shuttle Mbadow.Dam

o The following information has been collected on the above gquestion.
Perhaps others have date differing from the matter here presented. It
" >uld be appreciated if any mistakes were pointed out to me.

1l. Herewlth is the meriden sheet of the state topographical map.
walked over about one mile of e&ch canal trying to identify their loecations
2t found the map is quite different from the actual ground, so I anm
making no attempt to losate the canals on ths map.

2. Four photographs taken by me accompany this communiocation.

{1) General view of downstream slope showing areas washed

- out by spray.
— (2} General view of south end of dam,

(3} Details of spilliway.

(4) General view of south end of dam,.

3. In the 1894 Procedings of the Conn. Soe, of C.E., pages 30-44,

*3 & paper on the Shuttle Meadow Dam and reservoir by Peroy M. Blake
10 designed and supervimed the work. The following is taken from this

paper.

"There was a dam and regervoir built in about 1857 which served as a
water supply before the later work was sauthorized. So. the topography
of the contour map was taken in 1889-1890., This early dam and reservoir
i re¢ the ones shown on the mgp. The new dam was authorized in 18%1 and
-ompleted two years later.

"In eonstructing thisdam and gate house the original dam was entirely
. 3moved." . ' o~

y—

. . ]

"The dam is very nearly 600 f£t. long and 20 f£t. wide én top, avout =
+ 3 £t. high, with inner slope two on one and outer slope one and eight
venths on one "XXX", There is a core wall running through the axis of the
dam. This hand made conorete was built up between mould boardas by hand.
i 10 matrix consisting of a strong cement mortar and the filling bveing
wagular fragments of stone varying in dimensions from 3 to 10 1lnches in
greatest length. These stones were firmly and individually bedded

1 ith a mason's small hammer in the stiff matrix until the latter tlushed



to the surface under its blows.'

T. H, McKenzie, state engineer, who inspected the work stated in
digcussing the paper that "the core wall is one of the best water tight
walls that I have seen.™ He said that the inner slope of the dam was
protected by a paving while the outer slope was turfed.

Mr. Blake said, "the waste-way XXX is 30 £t. in width and counsists of
a cut sqge 8ill and apron with paved channel above and below." "At nuo
time will the depth of water over this waute-way be greater than seveon
inches." (Photos No. 3 and No, 4 show that the present wasie-way is
not like the one Blake built )

Mr. Blake recites that the reservoir will ruceive the run-off from
the following areas.

185 acres of reservoir gurface

599 T watershed above the dam exclusive of the first item.
446 " " Panther Swanp watershed fthrough the canal entfrlnp the
regservoir from the south. See phote No. 4
476 " " ™lest Canal'™ wateorshed.(The map shows thet this canal

should be called the "North™ Canal.

1706 acres = &2.66 square miles.

In the discussion it was brought out that the "F.0. Norton" brand
of Rosendale cemont was used in building th: core wall, alsc that the
latter was 8% f£t. wide Just above the base and 30 inches at the top,
and its top was one foot above the water surface when the reservoir
was full, Mr. Blake also gaid the thickness of the dam at the wash-
line 1is &8 feet and the top of the embankment was 6 ft. sbove hich
water mark.

4, In addition to the canals mentioned abdve the Shuttle Meadow
reservoir recelives water from the ‘lolcolt Reservoir located about o
or 6 miles west of Shuttle Meadow through two 20 inch pipe lines that
Jjoin and discharge in to Shuttle Meadow reservoir through & short
length of 30 inch pipe. Wolcott is abour 390 ft. higher tnan Shuttle
Meadow so the discharge through the 29,500 ft. _.of ,the "two 20 inch™
main is controlled by opening valves at the atschagde end.s

5. lr. Holden, Tngineer of New Britain Water Dept. gove me a paper
- on which wers listed the areas of the different watershed supplying
the city with water. From this the following is taken:

Above Shuttle Meadow Dam 749.95 A. 1.17 sq. mi,

Tagst Canal (Panther Swamp) 450,16 ™ = 0,70 * " ‘g
West Canel(I ocall it 68lL.60 ® =< 3,07 nm n 0
North) '

1861.7T £ =~ 7.94 sq. mi.



The above agrees with llr, Blake's figures as the North Canal has
been extended since 1% was first built so more area drailns into it,

6. I looked over each of the canals and found them very irregular
in cross section. They are not paved except at ihe discharge snds
at the dam. The Panther Swamp canal seems & little deeper but not
so wide as the other. We would not be very far from correct should
we consider each ecenal to have a discharge capacity equal to & canal
having 6 £t. of bottom width with side slopes of 1% to 1 and
running 5 £t. deep with a canal slope of 1 ft. in 1000 ft. However,
the full watershed run off is available to the ciiy and the canids can
easily be made large enough to get all of it so we should consider the
full area when computing the spillway requirements, '

7. The dam was raised in 1912 and the spillway has Deen changed iuo
character sinee Percy Blake built {t. The voning wall is & new feoiure
not in the 1891 design, & test pit was dqug couth of the staivway To
uncovexr the top of the core well alsc the bottom of The coping wall,

The spot is marked (A) on phoite L. A\ sinilar test pit was dug at the
point marked (B.). Zach of thesc pits was opposite fthe cenbter of a
"glide™. On the back of ¥o. 2 picture I nsve placed dimensions as I
took them in a very general wy when inspeceting the holes. They check
very well with the drawings prepared by lir. Holden showing crosa |
sections of the dam., This drawing is attached. There is no evidence
in the test pits of any "piping"™ of water over the top of the present
core wall, but there is evidence of saturated earth near the bottom of
the coping wall foundation and in the area between the coping wall and tl
core wall, Quite a bit of the earth exacavated from these pits whows it
was very sogegy with water when shoveled out,. '

: 8. Mr. Lawrence, caretaker &% the reservoir told me the maximum
‘height of the water surface on Sept. 21, 1938 as measured by him at the
gavge a8t the stilling basin shed was about 6 inches above the wrought
iron strap fastened to the masonry. The elevation of the sharp edge of
" this iron strap is 376.02 said Mr. Holden when he called on me.0ct.7,193!
If 0.48 ft. is added to this the maximum water height on Sept. 21, 1938
is established at elevation 376.5 ft. This figure agrees closely with
4% ft. below the top of the concrete coping wall,

9. Mr. Holden told me that he had removed some ol the slope paving
stones near the coping wall and found the stones were resting on &
foundation bed of small stones or gravel. My own inspection of the
coping wall and slope paving shows that there has been no apparcnt
settlzment of elther since they were placed in 1912, All lines and
surfaces appear true at the present time. o

10. Here are some elevations:
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380.92 Toﬁ of concrete coping.
0,75
380,17 Top of earthen dam
374,20 Top of fixed spillway
6.00 EBreeboard with no water going over spillway




A

o

380.17 Top of earthen dam
376.50 Water surface, Sapt. 21, 1938
Froeboera,

376,50 Water Surface, Sept. 21, 1938
375,84 Top of preseént core wall.

*

376.50 Water surface Sept. 21, 1938
374.20 Top of fixed spillway
T2.80

L]

11, Attached is a photostat of plottings of a large number of actual
runoffa of magnitude in the northeastern states and elsewhere., It
will be sometime before the actual run-offs from the recent heavy rainsg
are available, as the last storm was very severe it is to he expected
that some new records for small watersheds were nade.

Yours truly,

(Signsd) Bdward W. Bush
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'uun-n--n‘un-dnnh---u'n-—----Q-n--
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“I-ﬂ.g;_.mgmw

Photo 3. s8shows the apillway 1s divided intc threc parts oach about
-3 £%. long on the orest. The walk way cuts off the offectiveness of
the weir s0 that the maximum discharge height is only about 24 in-

shoB. The ocomputation is, therefore, made on that basis,

According to the 1911 Aueriean Pocket Book tho tabls of
woir discharges gives for h = 2 £¢,
10.98 o.f.8. por £, of weir; but there are & used swtraotions ,
“equivalent to shoartening the length of the welr by 6 x 2 ft,head = 1.2 ft.

The welr length, thorefore, is 18 - 1.2 = 16.8 £ft, and the total
—discharge coa iw of the semt weir is 10,68 x 16.8 = 178. c.rf.s,
a ridioulo miall amount for a waterabed of Z.94 8q. milea. The
original Blake spillway had a discharge oapacity three or four times
_the present one and the present Grainage urea is largor than the

“aree oonalidored by Blake.

I dislike the present form of espilllway a3 I bdelleve it in-

—vites the insertion of extra 8 inoh planks as tomporary flash boards.
The epproach ohannel is very shallow amd oonstrioted and it could

" 3asily be blocked with floating loe ar debwris. A masonry welr with
.4 rounded arest is muok better and it shuuld not have pipo holss or

wooden acosssories installed to which flash doards eould be attashed.

' Mr.Blake had a 30 £t. welr bullt and his idea of u longor
spnlway without depending Iin a oconaiderable depth of disohergoe is
 uzch better than a shorter weir and a greater depth. His weir length
' however is mmoch ta0 short as lator Llood stutistics have led engineers
—to provideo more aaple apillways. Records have been hroken severy
fe':a yeg:g gg: nore ongineers are interested in raourdins the upusual
" yatey 8.

-.ﬂ--“-“--““““‘*‘uﬂ‘""“ﬁﬂ-‘-

oi'tliew dritain where the results would be uppnuing ahou:l.d the dam g0
nt.
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Ro photoatat ohert shows mnny specific records of run-offs
' that would Justify our estimating it wvould not be unreasonable to
sonsider a maximum run-off of 2000 c.f.8. por 83, nile. Thoss reocrds
are, I belleve, intense rain fulls for rather linited periods. The



_Shuttle Moudow roservolr is ebout 200 aoraes in oxtent and it will
roquire quite a bit of hard rainfall to raise 1lts surfnoe one foat.
I know of no records or feaamula that would unsrringly gnide us to
the correct answer. It seama to be a rmtter of judgnent formed

“after a stuldy of the maximm storms and run~offa. Howvever, no
longer oan it be sajd that Connectiout will noevar hawe ths lerge

rainfalls that might dDe maibla farther norsh because ve have Just

-had & 13 inch storm and a8 18 about as big as any that ever fell
elsewhere in How England. . W, therefors, are subjoct %o any
Intensities that night de found at any other plage in the northess~

_bern part of the country. ‘

Here are sone reoords of large run-ofis in torms of cuble
*oct per secont per square mile of watecshed found in My .Jexrvis®

paper.

. £, ver saa, w - JLate Iogntion

par a§@§ @f'g
00 1.8 Kay,1916 Bad Creek,Leroy,N.Y.

_595 | 1.7 July,191d Grean Dranch,Bridgeville,Pa.

1930 2.1 - Indlﬂ.n R“n. mmt.P&o

*830 2e8 July,1914 Ganodochly Br.E.Praspsat, Fa.
480 2.7 July,1912 Calvin Run,Grindaton, Pa.

000 3.9 July, 1918 Honey Creek,lew Curlisle,Ohio
500 6,0 July,1803 Brush Creek,Jesnetie, Pa. ,
400 8.0 uay.ia% Burgoonts Run, Pa.

—241 Sk Sep.1905 1511 Prook, Edmeaton, Pa.

The snmsller the watershed the groeater the likelihood of
_igher figures 8o wa ecould translate the lsst three rucards in to
what right have oocurred on &8 2.94 8q. ml. watershed by using the
mtagonal 1lines on the photestat chart. Then the last three respective-

. r become 700, 628 end 400 a.f.8. per sq. mile.

¢, Hew Spillwey Capacdty.

Q—

To ptaxrt the 4iscussion I will assume the apillway should Dbe

& le %0 pass a Llow of 800 ¢,.1,.8. 83, nmile.
s uare niles. = 1470 oc.T.8. d:!.aoharlgf

This multiplied by 2,94

Divido this by & 90 ft. spillwany

roquires each foot of welr to pass 16,33 a.f.5. and & helght of water
r-auing over the wir of about 2.9 ft, would 4o the trick.

&.
t 3 Bpillm%gum

3.rt, now used,
3 1t

T2t ves T e TECER Shoay

38 9 £%. Wt originally the
the ninimm, A1sC the top

or difference in clevation dotween the top of
p of the dam should be inoredssd over the skimpy
I would prefer 10 ft. and would not scoapt less than
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v 'fage should Ve highar along the down stream edge end the surface
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should be paved with either concrete or a macadam road well set
with asphaltic oil, The tops of the ocanal dikes should de
fully as high and as safe as the main dem.

8. top of & en dam ia soggy
blind darains sho%be At and perhapas a rip rap toe im’;ertad,

{signed) B. W, Bush, Member

State Board of Civil Engineers,

EWB/C.
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Britain,lonn,
- P¥omber 19, 1938

Board of Water Commissioners
City of New Britain
Naw Britain, Conn,

RE: REPAIRS T0 SHUTTLE MEADOW DAM
Gentlemen:

A8 you are aware the Connecticut Board of Civil Ingineers
received a petition shortly after the heavy storm of September 21,
1938 slgned by about twenty persons who might suffer loss or
damage by the breaking away of the Shuttle Meadow Dam, asking

our Board to investigate the safety of this dam all as prescribed
in Section 3058 of the General Statutes of 1918.

After an inspection and atudy by the four members signing
this communication, to whom the matter was referred, a desision
was reached that the dam at the time of the inspeotion on
September 29, 1938 was not safe if a very hard storm and wind
cama, and the Board gent you a letter dated October 12, 1938 stating
we thought you should not raise the water level in the reservoir

above elevation 372 (your datum) until ceriain permanent changes
were made.

We now direet you to make the followlng changes, or repailrs,

before raising the water level above elevation 372 referred to
above: '

1. We consider the present splliway inadequate and of poor
design. We direct that the steel work and small bridge
be removed and that & permanent masonry discharge weir
with a rounded top having no places for flash boards be
installed instead of the present spillway. Ths top of
the new masonry weir to be no higher than the top of
the welr which is at elevation 374 ft. above your datun.

In addition to the above there shall be another masonry
apillway dbuilt that is not less than 50 £t. long and

with & top elevation of 374, with no provisions for flash
boards. :

: h
If you prafer one spillway having a length of 70 ft. ;

instead of the two spillways mentioned above, you may
submit plans for our approval.

N e
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Any apillway shall have an adequate approach channel of
such design that there is little likelihood of its becoming
clogged by debris or fleoating iece. An adequate discharce
channel shall lead from any spillway of such shape and

with such bottom paving and gide walls as will cause no
scour or damage to the toe of the earthen dam when th
splllway is discharging at its full capacity. ‘

Wa forbid the use of flash boards at the Shuttle Mezadow
Dam.

We Qireoct you to widen the top of the dam to 20 £t. ex-
clusive of the 24 in. coping, also to raise the top so
the down stream edge of the top will be elevation 382 and
about one (1) f£%t. above the top of the coping, and so
the top of the dam slopes downward to said coping top.
The down stream slope of the widened dam shall be not
less than one wvertical on two horizontal with e rliat
space of not leas than 7 £t. heving & drep of ons (1) f£t.
in the seven (7) ft. horizontal located about one half
way down the back slope. All the present sod and top
loar shall be removed before the new filling is placed,
%nd afterwards the new parts shall be loamed, sceded, or
urfed. .

The present toe shall be explored by exeavating test trenches
t0 see if the soll 1s soggy with water, and we wish to
inspect these trenches. If sogey earth is found blind
drains or trenches shall be excavated and filled with
stones or tile drains must bhe installed to drain the
present toe before the new filling is added.

The lower part of the new £illing shall consist of a

tos £111 of dumped stone or paving not less than 5 £t.
high with side slopes of 1L wvertical to 1} horizontel,
Blind drains shall lead through the new earth filling to
this toe of stone filling.

The masonry core wall shall be extended upward to eleva-
tion 380,%mm with speciasl care bheing taken to bind the
new masonyy with the old, said additional masonry or
concrete to be reinforced in a satisfactory mannsr,
details to be submitted for approval.

We consider the feeder canal embankments near the S
reservolir as a part of the construction that keeps the
water in the reservoir, therefore, the safety of these
embankments muat receive our consideration. Our Board

has not yet concluded its study of these embankments and
will ask you to supply us with detailed information
regarding them, your plans for further development of

the feeders, ete. On one point we have reached a deofinite
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conclusion and you are directed to remove all trees or
shrubs which later would become trees, from the embank-
ments of the feeder canals so there will be nc likelihood
of the embankments becoming breached if the brzes on them
are blown down by a strong wind. :

6. We shall expect you to submit plans and specifications of .
the changes herein ordered so we may approve them before
work is started, all as outlined in Section 3059 of the
statutes. If four copies are given to us, we will be
able to render a decision on the matter soonser than if a
single set, which must be sent around for the individual
study of each of the undersigned.

Our Board is aware that the above requirements will ba costly,
but we believe they are needed to secure the degree of safety which
under the statute we are bound to presecribae, '

Please acknowledge receipt of this communication to the
Chairman of our Board,

Yours truly,
COFN. BOARD OF CIVIL ENGINEZIRS

<
Wé’: E:-{f‘.’(f'_q. -

Ewerd, W. Bush, Menber

B-21
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Board of Water Comnlssioners N
City Hell ‘\P. 0. Box 206, NHew Haven,
Fow pritain, Comn, B 18, 1942
Attn: Mr. M. V. Bapman, Chaimman < Be: “suttle Meadow Dem
Gentlemen: _ /ﬁl'f

Your letter of April 1,
Wadhens, Chairmen of State ]
wes asslgned to Mr. S. B. Paldar Sf Bérwich, Seerstery of the Board,
and the writer, both of original Ordar, for cona!@eratian

of your request | }f\tho;’er of the then Conmesticut Board
9, 1938 regarding Shuttle Meadow Dem
Main,. In shed order, your Board was directsd to

of Civil
of the City of New

exploring the pressnt toe of tho szbankment; and construction of wasonry

corewall to Elevation 380; and dinding the new masonry with the old o

masonry; removal of tyees from embankments, sto, o
These recczmandstions have mot been carried out, but the reservoir

has been muintainsd pot higher than Xlevation 372, as per the Oxder of

the then Board,



In your letter referred to above, your request now is to be allowed

to maintein the reservoir level at Rlevation 374, or 2 fest higher than
the pressnt allowanoe.

A oonference was arranged for April 16, 1942, and the following
iere present: General S. H, Wadhams, S, B, falmper, C. M. Blair, and

¥r , W. S. Wise, representing the State and the Board of Supervision
of Dams and Reservolrs; and Mr, M., W. irman, and Mr, J. W,

s el

/
Holdon, Engineer, and Mr, Woods, ropremt!.ng tho aoard of vmtex

RN
Commissionexs and the City of N}w win. L
It was brought out at t}zs /oom‘are‘qoe that the operation of thia

Shuttle Meadow Reservoir hah undb:gbne oerbain changes zinoce the

\
Y

hurricane of 1938, At Jhbe\ time," all tbe watershed of not only Shuttle
Meadow itself, of an/ of mu uquart miles, but aleo the watershed of
Whigville, totall Zt:t:ro oa\ and the Woleott watershed of about
£,556 square mlles, nnﬁary to Shutt].o Meadlow Reservoir, dy
means of d}’mer% pipe lineg. é:d canals. Since the filtration plang
wes plaqéd n aarvioe \yoar or 80 ago, the Wn:lgirillo watorshed was
diverted direo y to th. pumping station below Shuttle Meadow Dam. Plans
are also ben;s\qt)&a%tod for diverting the water from the Wolocott
watershed around Shuttle Meadow, d&irectly to tl_:o puinping station and

riltration plant,
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As a result of theses improvements, we wers informed that tim

Shuttle Meadow Reservoir would only be supplied from its own wabershed

of about 2.94 square miles. This change in operating conditions

suggests anothay counsideretion of the Order of 'thé Board.,
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The trouble at the time of the hurricane was due to a large extent
£0 & heavy storm plus winds of hurrisans proportion. The maximum height |
of water in the reservoir on September 21, 1938, the date of the

hurricane, es per data received at that timn, was Elevation 378,5. This

olevation was substentially 44 feot below en& top of the consrete coping
wall, At that time, the reserwvoir mter waa cé\usht by the wind and |
thrown over the ezbankment, leiding éa tka\:@m slops and causing
waaghouts of the materisl on the dmatroam slopk

Our data indicated that gké shu\ttlo Mesdow Dam was raised more
than once. The dam was cox@tm@ted 1n iasl. and was an earth dem with
corewall., nearly 600 feet long, and zo feat wlde on top, with upstrean

T . \.
trean: slopo any\t 2:1.8. The dam wes raised about

"

4 feet in 1918 th apillw 8 changed, The original slopes of the

ied )B;» }usubatantially the same slopes, and
N
the coping nstruoted at the upstream side of the emdankment to

sarth enmdbankment we

give a m inoluding this wall of about 10 feet,

It is our opinion ¢ 8t of the troudble at the time of the hurricane
wes due to J ively narrow embankment et tho top. It 48 our
opinion thet Qmo\_gz{wy oonditions, the embankment is stables, but
the nsrrowness on top is not good oconstruction, as proved by the

) =3
hurrioane floww, . . <

ch
It is our studied opinion that the width of the top of embankment
should be inoreased before any change in aplllway level of the lake is
authorized. We have prepared a sketoh showing a sugges’ceﬁ’ nethod of
revising the oross seotion of the earth embankment before the spillway

lavel is raised to Elevation 374, This suggested plan consisgts of



onmbankrient .

e

gonstructing a substantial reteining well at the downstrsam side of the

eubankment 80 as to give a top width of at least 16 foet overall. The
turf on the top of the embankment should dbe removed and additional £ild
provided on top of this embaniment, and then the top turfed again or
covered with a stons pavament. The top of t}ﬂm proposed retaining wall
should be at least 12 inmohes higher then tﬁ; \axisung coping wall., This

This method of mesting the requframwta of %ﬂ State Bosrd 1is muoh
simpler than suggested in the Ordog dated Deoamba\l\;l.v, 1958,

This change Order is mado*ggg%g thet you submlt plans amd
spao:b.’icationa Tor these ch@g y)

work is started, end also tl;a(t the Shuttle Mesdow Regervoir is
_aupplied only from it
A sketeh 1is epglo

we may spprove them before

watexs el?orra.% square miles.
ﬁ atrats"'the proposed treatment of the

TN

./ N 7

| A~ Q
(' { \%ﬂm‘ber. state Béard of Stmervision of Dems

Approved:
CMB 1 GRB S Member, Stete Board oT ’ﬁ‘orﬁ.a.ton Sf Dams
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PHONE.S% ;;'a'_“"a;; P v AMR 1 6 1945 - cummm N
MAURICE H. PEASE

OFFICE OoF ‘T"TE ‘WATEP CO'”’SS} ;’:_H:PL HA:ZOSF;RO
BOARD oF WATER COMMISSIONERS et

CiTY HALL, WEST MAIN STREET
NEW BRITAIN, CONNECTICUT

NotMAN T, MARSH/
CHIRF CLERK

JOSEPH W. HOLDEN
CHITF ENGINEER

THOMAS F. LUDDY
SUPERINTENDENT

HON. GEORGE A, QUIGLEY

MATOR ' | jf""/'"/

April 12, 1945

Gen. Sanford H, Wadhens,
Director, State Water Cormission,
Hertford, Comn,

Dear Sir:

Please accept the appreciation of Mayor Quigley and myself
for your promptness and courtesy in visiting Shuttle Meadow reservoir
todey in regerd to the spillway conditions,.

After the hurricane of September 21, 1638, and in accordance
with the direction of the then State Board of Engineers, the spillway
level of the Shuttle Meadow reservoir was lowered from elevation 37L
to elevation 372,

Owing to the excessive runoff during the past few months a
considersble amount of water was lost and is still being lost over the
spillway. At the present elevation of the reservoir one inch of water
equals 5,6 million gallms. To save some of this water a twelve-inch
flashboard was added raising the spillwey elevation one foot to eleva-
tion 373 and impounding 67 million gallons,

With the incrsase in population and acoompanying increasse in
domestle consumption and the unprecedented industrial consumption due
to the war effort 1t became imperative to conserve all water possible,
In 1933 the total metered consumption was 241,917,900 cubic feet and
in 194l it was 312,723,300 cubic feet, an increase of 29,3 per cent.

In.view of these facts it was felt desirable to add the one-
foot flashboard and raise the spillway elevation from 372 to 373,

We request your careful reconsideration of this matter and
ask for permission to keep this one«foot flashboard in place as a
temporary expedient until next fall,

Mr. Holden informs us that you have the necessary deta, in-
cluding free~board, etc., for the consideration of thls problem.
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We will prepare an estimate of the cost of the revised recom-
mendatien of your Board dated May 16, 192,

Very truly yours,
BOARD OF WATER COMMISSIONERS

P

Al e E /{ﬁ*ﬂk>1.

K Williem E. Tyler, € hairman



RO R METCALF & EDDY fh
J}JW&“ J};ﬂ Engl s gy N
MAY 14 1015 ngineers - 8

. Statler Building
STATE WATEQ,GO.Q}“,”_ . Boston 16, Msss.

cotENG . © May B, 1945
Board of Water Commissioners

City Hall
New Britain, Conn.

Gentlemen.' .

' We are writing to confirm our understanding of the outcome
of the discuseions lest Friday 1n New Britain, with Mr. V. B.
Clarke, member or the State Board of 6uperviaion cf Dams, Mayor
Quigloy, Chairman Tyler and the writer, and later with Mr. Holden,
regerding the Shuttle Meadow Dam. Question had been raised by ‘
the State Engineers ‘concerning the prudence of using ecdditional

flashboards to 1ncrease the storage capacity 1n‘the reservoir,

Prcsenthoﬁdiﬁioﬁs. The original dam was raised 4 ft.

about 1910, the plans having been approved by the State Authority
on Scptember 15, 1909, and the finished work on June 30, 1911.
spillway and the earthen top of the dam was about 7.5 feet.; the
concrete wall atb the top of the upstream slope 1s 6 inches higher,
but does not extend the full length of the dap. Recently about

i ft. offfiﬁStharccfhas been added, reducing.the freeboardlto
6.5 ft. .

The reservoir 1s now full end wes flowing a few inches

- B-27

over the top of the extra flashboards. An examinstlon of the
downstreem toe’ of tho ‘dem revealed no evlidence of seepage,

and indicsated that thc eanthwork of the dem is tight and safe.

Yol N e wry or



Board of Water Comrs. - S May 8, 1945
New Britain, Conn. : ‘

" The drainage area above the dam is 1.17 sg. mi.:
runoff from additlional aree 1s brought in by the west canal,
1,07 sq.mi., and by the east cenal 0.7 sq.ml., Facilitles, some-
whst limited, are provided for diverting the flow of the'canals
into the stresm below,the dem, .
_ Thenwate;q 9? the,Wolcott:Reservoir are brought into
Shuttle Mgadow ﬁese:vpir”thrpugh:twin pipes having a capaclty
of ebout 12 million gallons per day; these can be resdily shut off,
The spilliwey at the dam has an erfective total width of
18 ft. between the steel stenchions which support the flashboards._
This provides overflow capacity of 670 cu.ft. per sec, with 2
depth of 5w£t. (water surfece 2 ft. bélow'the top of the wall).
The capacity is believed to be adequete for meximum flood runoff
fror the watershed of Shuttle Measdow alone, if the. csanals are
otherwise provided for. : _ _
 During, the hurricane of 1938, waves ralsed by the Southwesﬁert
wind sweeping over the length of the resérvq@r, about a mile, broke
against the wall at fhe top of phe,dam, the resulting héevy spray
beling swep? over onto_the top end bsack of tﬁe dsm and washing awa&
substantiel. areas of the sods end surface msteriel. The top wildth
of the dam 1s only 8 ft., which fevored damage from this csause.
Proposed Sefeguards. 1t was agreed that the flashﬁoards

could be left at their present elevation provided the waste gates
on both csasnals be opensd and‘pheuWolcott pipe lines closed. This

is to be continued sas long as there is any overflow at the Shuttle

Neacdow dam spillwaye. . ’ %

jaal

It was urged thet exlsting overflow facilities on the two

canals be reviewed and that if necesssry auxiliery spilliways be
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Board of wWater Comrs. -5 Way 8,1945
—New Britain, Conn. _

conétructed to accommodate the maximum expected rates of flood flow
independently of the mein spillway at Shuttle Mesdow Dam. It 1is
understood that Mr, Holden will have messurements mande of dimensions
and elevetions of existing spllliwsys on the c¢snals, to estsblish
the need for snd the extent of further overflow capacity.

It wes recommended that steps be taken to provided agalnst
destructive wave action at the dam, the suggestion belng mace that
this could be advantegeously accomplished by constructing a fill
of large irregular stone fragments cutside the present wéll,
increasing the width of the crest of the dem to not over 20 ft. and
thence sloping down over the present rip-rap at an sangle of about
45 degrees. This would not only correct the existing deficiency
in top wldth but would present a steep aﬁd irregular slope against
which waves would be thoroughly broken, mihlmizing the density

and effect of wind-blown water reaching the top and back slope

of the earth dem. Rock for this purpose could be rsadily quarried

out of ledge exposed across the road from Lthe wosterly end of the

dam, inveolving e minimum of haul,

It 1s our opinion that when these matters hsve been attended
to there need be no misgivings as to the adequecy of Shuttls Mesdow

Dam.,

Yours very truly,

ALS/C. . METCALF & EDDY

By
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April 1, 1948
)\ Memorandum Shuttle Meadow Rasarvolyr

N March 29, 1948
{

' 1. I was reguested by Mr., Buck last Friday to consider the run-off factor for
— the Shuttle Meadow reservoir site.

The run-off factor for use in Myers formula as generally given for this part
. of the country is 30%, For this watershed then the discharge would be:

Q ~= 30% LMOOO) 101-; = 32200:8:

A discharge so computed is in excess because it is based on maximum flows all
over the United States,

A similar type of envelope curve based only on data in New England gives a

discharge of 1100 cfs. and one based only on data gathered in Connecticut gives
- 480 efs, Mr. Blair once recommended 920 cfs. for areas of this size,

It is thought that the top figure is excessive and the lower figure is not safe,
because of lack of data on Connecticut watersheds this small, Therefore, the

problem should be approached rationally to determine where in this rangs a logical:
design discharge is,

— Of the 1,15 sq.mi. of drainage area about Shuttle Meadow 0,26 sq.mi. is the
reservoir itself. It seems that the run-off characteristies are so different that
the two portions of the area should be considered separately,

The drainage area itself of 1,15 = 0,26 & 0,89 square miles must be considered
very fast because of its steepness but mostly because of its circular shaps which
would allow water from any portion of the watershed to flow quickly and concurrently
into the reservoir. According to my report on standard hydrographs this size and
type of watershed could reasonably flow at 0,35 (2600) = 910 cfs., Because the :
peculiar attributes of this shaped area to deliver run—off quickly were not considered {
— in this report I recommend that this figure be increased by 20%, making it 1090 cfs,

The report was based on a8 maximum rainfall rate of 2,27" per hour, Considering

. this rate on the 0.26 sq. mi, area, we obtain a volume of 1,380,000 cu.ft. which
stated as a flow rate gives 383 cfs,

The total flow rate at the dam then is 1090 « 380 = 1470 efs. This can be reduced j
to a run~off factor to use in Myers formula above. This factor would be 14% and &

may be subject to a factor of safety to be applied by Mr, Buck because, in case of
failure, conditions below the dam would make damages great,

This flow is quite large but it is not the only factor to be considered in the
spillway design. The storage in the reservoir will affect the necessary provisions
for discharge immensely. For example, the total six~hour storm considered as o
T producing such a floed is 6,47 inches., _Since %re reservoir is .26 4 1,15 w 238
of the total drainage area, a rise of w 28,1 inches in the reserveir o«

{64
could store the whole storm with no run:%§f. The spillway capacity necessary is

therefore the capacity that is necessary to discharge sufficient water to reduce :
28,1 inches to the surcharge required for safety. The determination of the correct
size would be by trial and error computation and could be accomplished if the

(O TR
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limiting lengths and coefficient of the spillway were known.

The contributing areas are also considered "fast" and from the data in my
report the following maximum discharges are estimated.

Drainage Area Discharge
Shuttle Meadow Reservoir 1.15 1470
Panther Swamp 70 780
1,02 1040

North Canal Area
All these factors are subject to & factor of safety because of the bad conditic
for fallure which exist.,

If Mr. Buck has the limiting design factor on the spillway I could make a
stab at a calculation of an outflow hydrograph to determine spillway zize

required,
Respectfully submitted

) Z
A - ‘rt-(wor./

“3. J. Chrry, Sen. San. Engineer

cc for Mr. Buck
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

203 Pedaral Bldg.
Wader Rasources Divisiom P, 0, Dox 718

¥ Brench ‘ma.xm Haviford 1, Oonm.

¥r. Osoxge Vood

(hief Rogineery :
Boazd of VWatar Commiesl
Mandcipel Pulilding

New Britala, Conngctiond

Dasr Geoxget

huWﬂﬁmW&ua%gﬁm.x ve made
application of our Ooansetlows | ,
Igmzrmms. sbtalining the follewing peak flows for & flood of
100-yen> Lrequanays

Basic Turmalas Q300 ™ &Y (0,68 x4 x 8)
For Rast Oam) _ '
et 5131 a¢ outlet: Qoo = &Y (0.85 x 0,70 x 108)
(0. 70 g, ai,) = 340 990, ~1%,
' w 340 sec.~TH, P sq. nd,
Yor Wast Camal
- at sil) a$ omiled: Qo0 » 3,7 {0,885 x 1,39 x 134}
‘. (1.19 eq. .} = 500 svc.-f$,
B « 420 sec.-T%, por se¢. =i,
Mimer Draimages 1.05 8g. we x 0 o2t 420 s
(2.08 sq. wilos) 2
. w 400 seg.~fh.

FPeak Tlevw Rate
1nto Reservoly
mnromm
tary ares - - -
. 340 + 500 + 400 = 1,240 ses.~f%,
5. mllemt | = 390 $90.~fH, Per sq. mi,
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Kr. Ceorge Wood " Ny 31, 1965,

Values of *"3* for zain water couress were based oa profiles of Cimals
as fucnished Dy you and profiles of matural sireams as takem from Geological
Sarvey topographic guadrangle (New Britaia shest), Drainage area figures,
%A¥ in the formla, were used es furnished By you.

Tor your informtlon, the 100-year floed for Burlingten Brosk (4.1 sq.
niles), compated by this formalm, 18 1,380 sec.~ft., or 359 sec,~f3. per sg.
mile. The valus of "$* for Burlingtom Brook is 105 ¢, per mile. TYor Lead~
mine Brook (24,0 sq. miles), the 100-year f1ood Ly this fermula is 220 seq.~f%.
yer sg, mile, The %3% facter for Leadmime Brook 4s 72 f£4. per mile.

-',\ . '.w m m‘.
Be L. Big,ﬂcl.

District Enginmoer.

m:é_rs

e

e



CHANDLER & PALMER oaws

WATLR sUPPL

BENJAMIN H, PALMER CIVIL. ENGINEERS ' arraraL
CHERARD B, oAt en 114-116 THAYER BUILDING APPRAIBALS
TELEPHONE TUANKA 7.8640 : :::3:::

MEMBEND AMERICAN AND CONNECTIGUT SOCIKETIXS
OF CIVIL. ENQINEKRS

NORWICH, CONN.

August 12, 1963 STATE WATER RESOU|
COMMISSION
RECEIVET
AUG 1 3 1963
Mr, George W. Wood ANSWERED. . .. ..
Chief Engineer of Water Department REFERRED......................
City of New Britain | PLED. o
City Hall
Kew Britain, Connectiout
Dear Sirs

This morning I visited the Shuttle Meadow Reservoir in company
with your Mr, Naples of the Water Department, This ig one of the
main sources of supply for the City of New Britain end consists of
an sarth-filled dam several hundred feet long with a concrete core
wall in the center. On the downstream side of the dam, at the
base of the slops on the Easterly side of the dam, there is a wet
spot perhaps, 75 feet square. In this area the ground is soft and
there is some water pushing through the ground and there is svidence
of swamp grass growing in this area. On the extreme Westerly side
et the bage of the dam, there (s another gimilar area but, much
smaller, and this is perhaps, 20 feet square., It ig my opinion
that these are caused by springs in the ground rather than from any
leeks actually coming thruugh the dam, '

The plan which you gave ne indicates that the core wall ig
down at least sixteeen feet deeper than the level of the ground where
these wet spots oaour, I think it is unlikely that any water is
pugshing down under this core wall and through the dam. According
to the Caretaker and Mr, Naples, this wet condition has existed for
a number of years and does not seem to get any worse.

B-34

My feeling is that there is no damage to the dam structure and
I do n3% fhehkgit is necessary to take any corrective action at
this time. If you feel that you want to do anything about it, then



I think the best thing is to cut a drainage trench from the low part
of the spillway flume and fill the trench with coarse gravel carrying
it up to the toe of the dam end in this wet area, This would relieve
the pressure and get the water downstream without any damage. I
don't think 1t 1s necessary to do this at the presant time, but if
your Committee wants to do something, then I think this is the thing

to do., The wet spot on the Westerly side is quite small and Ithink
does not need any attention.

Very truly yours,

CHANDLER & PALM
oty

) Lreéy

&

B. H. Palmer

BHP/nir
cc: State Water Resources Commission
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CITY OF NEW BRITAIN

NEW BRITAIN, CONNECTICUT

o 'STATE WATER RESOURCES
dater Hesources Commission COMMISSION

State Office Building RECEIVED
Hartford, Conn. ‘
646 15 1963

Attention: Mr., E. A, Dell A@gﬁﬂj“mmm““m”mml‘ﬂe. Shuttle tealow Dan
ERFE‘-_DRRED-N“““.““..““““""““‘" New Brita in ) Conn .

Dear Mr. Dell:
| As per your requést the Board of Water Commissioners
has had the Shuttle Méadow Dam inspected,

You have in your files a report from Chandler and Palwer, Civil
Engineers, on this matter.

A furthervinvestigation of this dam was conducted by members of
the department. On the wet_areé on the easterly side of the dam there
is an obser&ation well., There is no record of this well being installec
and apparently has been in existence for a long time, There . is an
extremely small flowiof clear water from this well.

A sounding was made in this well énd it was found to be twenty-
cne feet deep., The temperature of this {lowing water was 55°. The
temperature of the water in another non-flowing observation well,
about one and one-half miles from the first well, was 589. The same
thermometer was used in obtaining the temperature of the water in the
reservoir. The thermometer was lowered intc the reéervoir about 207

and the temperature at this point was 76°.

B-36

Will you please advise the Board of Water Commissioners as to

any recommendations you may have on this matter.

Very truly yours,

-7/&}{47/6//5"%#(_
¢ e’ , Wood

- George”d.



APPENDIX

SECTION C: DETAIL PHOTOGRAPHS



PHOTO 1 - Hand placed riprap on upstream face below concrete
wave wall on crest of dam.

Note

PHOTO 2 - Spalling of upstream face of
concrete wave wall._
fallen chunks of concrete.

US ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
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WALLINGFORD, CONN.
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PHOTO 3 - Left diversion inlet. Note cracks in roadway bridge
abutment.

showing horizontal displace-

PHOTO 4 - Close-up of crack in bridge
ment.

SHUTTLE MEADOW RESERVOIR

CORPS OF ENGINEERS =

i WALTHAM , MASS. DAM - WILLOW BROOK

i INSPECTION OF NEW BRITAIN, CONNECTICUT
CAHN ENGINEERS INC. ce# 27 595

e

WALLINGFORD, CONN. NON-FED. DAMS

ENGINEER DATE Mar. 79 ppge G2




PHOTO 6 - View of spillway discharge channel from downstream.
Note stone lined channel bottom.
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PHOTO 8 - Close-up of wet area at right
downstream toe.

e
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drain outlet.
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APPENDIX

SECTION D: HYDRAULIC/HYDROLOGIC COMPUTATIONS.
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PRELIMINARY GUIDANCE
FOR ESTIMATING
MAXIMUM PROBABLE DISCHARGES
IN

PHASE I DAM sargry
INVESTIGATIONS .

New England Division
Corps of Engineers

March 1978



1.

3.
4.

6.
7.
8.
9.
10.

11.
12.
13,
14,
15'

16,
17.
18,
19.
20.

21,
22,
23.
24.
25.

26.
27,
28,
29,
30.

31.
32.
33.
34'
35.

Project

Hall Meadow Brook
East Branch
Thomaston
Noxrthfield Brook
Black Rock

Hancock Brook
Hop Brook
Tully

Barre Falls
Conant Brook

Knightville
Littleville
Colebrook River
Mad Kiver
Sucker Brook

Union Village
North Hartland
North Springfield
Ball Mountain
Tovnshend

Surry Mountain
Qtter Brook
Birch Hill
East Brimfield
Westville

West Thompson
Hodges Village
Buffumvilie
Mansfield Hollow
West Hill

Franklin Falls
Blackwater
Hopkinton
Everett
MacDowell

MAXIMUM PROBABLE FLOOD INFLOWS

NED RESERVOIRS

(é%k)

26,600
15,500
158,000
9,000
35,000

20,700
26,400
47,000
61,000
11,900

160,000
98,000
165,000

30,000 -

6,500

110,000
199,000
157,000
190,000
228,000

63,000
45,000
88,500
73,%00
38,400

85,000
35,600
36,500
125,000
26,000

210,000
66,500
135,000
68,000
36,300

D.A. MPF
(sq. mi.) cfs/sq. mi.
17.2. 1,546
9.25 1,675
97.2 1,625
5.7 1,580
20.4 1,715
12.0 1,725
16.4 1,610
50.0 940
55.0 1,109
7.8 1,525
162.0 987
52.3 1,870
118.0 1,400
18.2 1,650
3.43 1,895
126.0 B73
220.0 904
£158.0 944
172.0 1,105
106.0(278 total) 820
100.0 630
47.0 957
175.0 505
67.5 1,095
99.5(32 net) 1,200
173.5(74 net) 1,150
a1.1 1,145
26.5 1,377
159.0 786
28.0 928
1000.0 210
128.0 520
426 .0 316
64.0 1,062
44,0 825

0-2



MAXTMUM PROBARLE FLOWS
BASED ON TWICE THE
STANDARD PROJECT FLO(!__I?_
(Flat and Coastal Areas)

Hrer 'y csg‘.'"ééi.) (cts/mer mi.)
Pawtuxet River 19,000 200 190
Mill River (R.I.) - 8,500 | 34 500
Peters River (R.1.) 3,200 13 490
Kettle Brook . 8,000 30 530
Sudbury River, 11,700 86 270
Tndfan Brook (Hopk.) 1,000 5.9 340
Charles River, 6,000 184 65
Blackstone River, 43,000 4146 200
Quinebaug River 55,000 331 330

\
s
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MAXIMUM PROBABLE FLOOD

PEAK FLOW RATES
x5 - NED DAM {DENTIFICATION
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oo »

S I

..m“ :
i

B e,

e

1 : "
_ﬂw _
! [
- T :
N “ .
4ttt .
SRS RSN
P! i
.; *
v i ot
e .
R ~
R
¥
T
_mu T
k] ‘v.;l-.r| '
IS N m
N
{ m
haddin

2500

o~ -
3TN '0S/7°'S°4°D NI 'S

a 1000/

‘W

IN SQ. MILES

' DRAINAGE AREA

D-4



ESTIMATING EFFECT OF SURCHARGE STORAGE
ON _MAXIMUM PROBABLE DISCHARGES

INFLOW

Q

OUTFLOW- SO -

STEP 1: Determine Peak Inflow {Qp1) from Gu:de
Curves.

STEP 2: a. Determine Surcharge Helght To Pass
“Qp1'.
b. Determine Volume of Surcharge
{STOR1) In Inches of Runoff.
¢c. Maximum Probable Flood Runoff In New
England equals Approx. 19", Therefore:

Qp2 = Qp1 x {1 — s:gn;l
STEP 3: a. Determine Surcharge Height and

""STOR2'" To Pass "Qp2"’

b. Average ""STOR:"' and ''STOR2'' and
Determine Average Surchorg'e and
Resulting Peak Outflow ""Qp3"”

D5



"RULE OF THUMB" GUIDANCE FOR ESTIMATING

DOWNSTREAM DAM FAILURE HYDROGRAPHS

STEP 1|:
STEP 2.

STEP 3:
STEP 4:

STEP 5:

DETERMINE OR ESTIMATE RESERVOIR STORAGE (S} IN AC-FT AT TIME OF FAILURE.

DETERMINE PEAK FAILURE OUTFLOW (Qp]).
. B 3
W= BREACH WIDTH - SUGGEST VALUE NOT GRCATER THAN 40% OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.
Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

ESTIMATE REACH OUTFLOW (sz) USING FOLLOWING ITERATION.
A. APPLY Qp1 TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (V;) IN REACH IN AC-FT. (NOTE: IF Vy EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)
B. DETERMINE TRIAL sz.

Qp, {TRIAL) = Qp, I =)
C. COMPUTE V, USING Qp (TRIAL).
AVERAGE V, AND V, AND COMPUTE sz.

Qp, = Qp, (|~ 4o

FOR SUCCEEbING REACHES REPEAT STEPS 3 AND 4.
g APRIL 1978
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APPENDIX

SECTION B: INTORMATION AS CONTAINED IN THE
NATYONAL INVENTORY OF DAMS
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